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in : New results on the Deeply Virtual Compton Scattering process 7*p — > 7p (DVCS) 

' from HI experiment at the ep collider HERA are presented, using data collected 

during the year 2004 and corresponding to an integrated luminosity of 39.7 pb . 
, The DVCS cross section is measured as a function of the photon virtuality, Q 2 , 

the 7*p c.m.s. energy W and differentially in the momentum transfer squared at 
the proton vertex, t, in the kinematic range 6.5 < Q 2 < 80 GeV 2 , 30 < W < 140 
GeV and \t\ < 1 GeV 2 . The results are found to be in good agreement with the 
C^H, published HI and ZEUS measurements and compared to NLO QCD calculations 

O ■ based on Generalized Parton Distributions (GPD) and to predictions from Color 

• Dipole Model. 



1. Introduction 

The Deeply Virtual Compton Scattering process 7*p — > 7p (DVCS) is the 
hard diffractive scattering of a virtual photon off a proton. It has a clear ex- 
perimental signature identical to that of Bcthe-Heitler (BH) process. This 
latter being purely electromagnetic and involving only elastic proton form 
factors is precisely known and can therefore be bin by bin subtracted, the 
integration over the azimuthal angle ensuring that the interference term 
between the 2 processes vanishes. Furthermore, BH can be used to study 
the detector response in the analysis kinematic range. DVCS is of particu- 
lar interest to test the description perturbative Quantum Chromodynamics 
(pQCD) gives of the colorless exchange, as it does not suffer, as the diffrac- 
tive vector meson (VM) production, of the uncertainties on the VM wave 
function. In the hard regime, for Q 2 > and \t\ < Q 2 , the DVCS 
amplitude factorizes 1,2 into the convolution of coefficient functions, pQCD 
calculable, and universal functions describing the structure of the proton in 
the non forward kinematic domain, the Generalized Parton Distributions or 
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GPD. These functions extend the usual parton distribution functions (pdf) 
by taking into account the difference between the longitudinal momentum 
fractions of the emitted and absorbed partons, the skewedness £, and the 
momentum transfer squared at the proton vertex, t. 

2. Data Analysis 

These measurements of the DVCS cross section are based on the data col- 
lected by the HI detector during the year 2004, with HERA running with 
positrons colliding protons of energy 27.5 and 920 GeV respectively, and 
correspond to an integrated luminosity of 39.7 pb _1 . To enhance the ratio 
of DVCS events w.r.t. BH ones, the photon is required to be detected in the 
forward 3, or central region of the HI detector, with a transverse momentum 
Pt > 2 GeV, while the scattered positron is detected in the backward re- 
gion, with an energy E > 15 GeV. To ensure the elastic selection and reduce 
the proton dissociation background, the absence of activity in the forward 
detectors is required. To extract the ep — > epr/ cross section, the BH and 
inelastic DVCS backgrounds are subtracted bin by bin and the data are 
corrected for trigger efficiency, detector acceptance and initial state photon 
radiation using the Monte Carlo simulation Milou 3 . The 7*p — * 7p cross 
section is then extracted using the equivalent photon approximation. 

3. Results 

Figure 1 shows the j*p — » jp differential cross section in t at Q 2 — 8 GeV 2 . 



Figure 1. DVCS 7*p — * 7P differential cross section in t at Q 2 = 8 GeV 2 . 

The HI 04 preliminary measurements are found to be in agreement with 
the HI published ones 4 , while fitting the t dependence of the combined data 
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with a function of the form e _b ' 4 reduces the statistical uncertainty on the 
t slope, leading to b = 5.83 ± 0.27 ± 0.50 GeV~ 2 . 




Q 2 [GeV 2 ] W [GeV] 



Figure 2. DVCS 7*p — » 7p cross section as a function of Q 2 for W = 82 GeV (a) and of 
W for Q 2 = 8 GeV 2 (b). The HI 04 preliminary measurements are shown together with 
the published HI and ZEUS results and compared to NLO QCD predictions using MRST 
2001 and CTEQ6 pdf. The error band associated to the different curves corresponds to 
the uncertainty on the t slope measurement. 

Figures 2(a) and 2(b) show the 7*p — » 7p cross section as a function 
of Q 2 and W, for W = 82 GeV and Q 2 = 8 GeV 2 respectively. Fitting 
the Q 2 dependence of the combined HI results with a function of the form 
(1/Q 2 )™ gives n = 1.52 ± 0.07 ± 0.04, while fitting the W dependence with 
a function of the form W s gives S — 1.00 ± 0.16 ± 0.22. This value, com- 
parable to that of diffractive J/'F VM production, indicates the presence 
of the hard regime. The HI 04 preliminary measurements are found to 
be in agreement with the HI 4 and ZEUS 5 published results, while the 
HI combined fit reduces the statistical uncertainty on n and S parameters. 
Figures 2(a) and 2(b) also compare the data points to the NLO QCD pre- 
dictions by Freund and McDermott 6 . For the DGLAP region |x| > £, the 
usual pdf q(x; /i 2 ) from MRST2001 and CTEQ6 are used to parametrize 
the GPD TL whose contribution is dominant in the probed low x region, 
the t dependence being factorized in an exponential behaviour. At a given 
scale fj? , the quark singlet and gluons distributions are respectively given 
by H q (x,^t;fi 2 ) = q(x; ^ 2 )e~ b ^ , U g {x^,t^ 2 ) = xg(x; fi 2 ) e - b ^ . In the 
ERBL region, for \x\ < £, the quark singlet and gluons distributions are 
parametrized by simple analytic functions, satisfying GPD symmetry prop- 
erties and continuation to the DGLAP region. The Q 2 and £ dependences 
are then generated dynamically through the evolution equations. The QCD 
predictions are in good agreement with the data, in both shape and nor- 
malisation, whose uncertainty is reduced by the measurement of the t slope 
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parameter b and inferior to that affecting the pdf over all the Q 2 and W 
range of the measurement. The comparison between data and theoretical 
estimations shows no need for intrinsic skcwedncss. 
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Figure 3. DVCS 7*p — » 7P cross section as a function of Q 2 for W = 82 GeV (a) and 
of W for Q 2 = 8 GeV 2 (b). The HI 04 preliminary measurements are shown together 
with the published HI and ZEUS results and compared to predictions from Color Dipole 
Model. The error band associated to the different curves corresponds to the uncertainty 
on the t slope measurement. 



Figures 3(a) and 3(b) compare the data points to Color Dipole Model 
prediction by Favart and Machado 7 , which is found to give a reasonable 
description of the measurement by applying to DVCS a saturation approach 
including a DGLAP evolution of the dipole. 



4. Summary 

The HI 04 preliminary results are found to be in agreement with the HI 
published ones, NLO QCD predictions and Color Dipole Model expecta- 
tions. The HI combined fit has allowed to reduce the statistical uncertainty 
on the parameters b, n and 8. 
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